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ABSTRACT
Kirby D. White
221
Practitioners and academics are keenly interested in employee engagement due to its
relationship to beneficial outcomes such as employee health, tenure, job performance,
company profit, and more. However, most engagement research is siloed into one of
three theoretical frameworks, leading to conflicting evidence and strategic implications
for effectively fostering more engagement. This study investigated the redundancy and
incremental validity of each theory by analyzing multiple responses from a robust sample
of working adults. The sample includes more than 160,000 participants who are
performing any job function at one of more than 60 global enterprise companies and
across over 20 industries. Measures representing the unique contributions of each theory
were developed from a broad survey of work experiences. Multilevel path modeling
combined these elements in a 1-1-1 mediation model where each predictor’s relationship
to job satisfaction is mediated by engagement. Results indicate that job characteristics
and the quality of employer-employee relationships are the strongest predictors (total
effects β = .37 and .34, respectively), while personality factors are comparatively small (β
= .11). Engagement mediated 40.5% of the total effects from job characteristics, 5.8%
from social quality, and 45.5% of personality. These results suggest that the most
effective interventions will improve the work conditions and relational quality for job
incumbents rather than altering hiring strategies to increase dispositional levels of
engagement or satisfaction.

ix
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CHAPTER I
Introduction
Employee engagement has garnered a great deal of interest over the past three
decades. Given engagement’s association with beneficial organizational outcomes (e.g.,
profit, customer ratings), business leaders are eager to boost engagement in their
workforce. However, the lack of consensus among engagement researchers is clear (see
Appendix A). Little has changed in the decade since Shuck and Wollard admonished the
state of engagement research:
Although seemingly voluminous, most of the existing literature is opinion,
rather than evidence-based scholarship. Without empirical research to
rigorously test the assumptions and implications of employee engagement,
and to differentiate it from related concepts, practitioners are especially
vulnerable to positive-sounding repackagings of workplace issues from
burnout to retention to commitment and loyalty. (2010, p. 91)
Throughout its history, engagement researchers generally agree on the outcomes
and benefits of engagement, showing that engaged employees are more productive and
less likely to leave their job. Discussions about the definition and measurement of
engagement enjoy less unanimity, though there tends to be more substantive consensus
than divergence. However, there is remarkably little agreement (and even less evidence)
regarding the causes of engagement. As such, this study describes the unique and shared
elements of major engagement theories and tests them within a large field sample of
working adults. The results indicate that the expected causes of engagement have robust
effect sizes on their own but offer unique contributions when modeled simultaneously.
1
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Implications for continued theoretical development and academic research are discussed,
along with practical implications for modern workforce management.
First, I will review the history of engagement research by summarizing and
discussing the most influential studies of engagement. This is followed by a review of the
primary theories underlying such research, outlining the distinct and shared elements of
each. Next, I describe the research techniques required to mine incisive evidence from the
available data. I then describe the results of the analysis, and finally conclude with a
discussion of the theoretical and practical extensions of this research.
Identifying Influential Research
I intentionally focused on the most influential engagement research to guide this
study. That is, I grounded this study on research articles which are seminal, have a
narrow focus and robust method, or commonly cited in recent engagement articles. To
identify the relevant papers, I began by searching for papers which have also cited Kahn
(1990), the original proposal for employee engagement. I used two software resources to
find the papers that were influenced by Kahn’s original writing (Connected Papers, n.d.)
and highly cited in subsequent articles (Semantic Scholar, n.d.).
Figure 1 demonstrates a visual example of this, where each circle represents a
paper that cited Kahn (1990). The size of each circle encodes how many times that paper
has been cited (larger is more citations) and the color encodes its year of publication
(darker is more recent). The lines between circles also indicate references to other articles
in the graph.

2
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Figure 1. Articles citing Kahn (1990)

Note: Image generated by Connected Papers (n.d.)

Table 1 lists the most-cited engagement publications, indicating that these are the
most influential. Collectively, these papers have shaped the development of employee
engagement since 1990. They span a variety of topics, from construct explication (e.g.,
Saks, 2006) or measurement (e.g., Schaufeli et al., 2002) to meta-analyses of business
outcomes (e.g., Christian et al., 2011) or the state of research (e.g., Shuck & Wollard,
2010). While many other articles have been relevant and influential, the papers listed here
comprise the foundation of this study. Other engagement research will be cited
throughout this study, particularly when it focuses on a specific and important aspect of
employee engagement.
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Table 1. Most influential engagement publications
Title
Job demands, job resources, and their
relationship with burnout and engagement:
A multi-sample study
The measurement of engagement and
burnout: A two sample confirmatory factor
analytic approach
Antecedents and consequences of employee
engagement

Citation
Schaufeli and
Bakker (2004)

Citations Cit/Year
5,817
342.2

Schaufeli et al.
(2002)

5,720

301.1

Saks (2006)

3,492

232.8

Job engagement: Antecedents and effects on Rich et al.
job performance
(2010)

2,235

203.2

Psychological conditions of personal
engagement and disengagement at work

Kahn (1990)

6,174

199.2

Business-unit-level relationship between
employee satisfaction, employee
engagement, and business outcomes: a
meta-analysis.
The meaning of employee engagement

Harter et al.
(2002)

3,596

189.3

Macey and
Schneider (2008)

2,354

181.1

Linking job demands and resources to
employee engagement and burnout: A
theoretical extension and meta-analytic test
Work engagement: a quantitative review
and test of its relations with task and
contextual performance
An evidence-based model of work
engagement

Crawford et al.
(2010)

1,632

148.4

Christian et al.
(2011)

1,678

167.8

Bakker (2011)

787

78.7

546

49.6

Employee engagement and HRD: A seminal Shuck and
review of the foundations
Wollard (2010)

Note: Some papers contained more citations than those listed here but were excluded because they lacked relevance to this study.
Metrics retrieved in October 2021.

History and Definitions of Engagement
These next paragraphs provide a narrative timeline of the primary engagement
research since 1990. This review is not exhaustive and is intended to highlight the
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variations across time and researchers. The primary definitions and elements of
engagement is summarized in Table 2.
Employee engagement is rooted in the original work of (Kahn, 1990). He
constructed engagement under the influence of dominant individual and organizational
theories, especially those which approached organizations from a sociological lens. In
particular, Kahn took inspiration from open systems theory (Katz & Kahn, 1978) and
other theories of the relationship between work and holistic identity. While Kahn
originally wrote about “personal engagement” and “disengagement” at work, these
evolved into what we now call “employee engagement.” Kahn defined engagement as
“the simultaneous employment and expression of a person's ‘preferred self’ in task
behaviors that promote connections to work and to others, personal presence (physical,
cognitive, and emotional), and active, full role performances” (p. 700). The intersection
of an individual’s identity and their work assignments is essential to Kahn’s
conceptualization, and he argues that engagement is an innately social experience.
Schaufeli et al. (2002) further explicated the construct by describing it as “a
positive, fulfilling, work-related state of mind that is characterized by vigor, dedication,
and absorption” (p. 74). This work was an extension of earlier research into burnout
(Maslach et al., 2001) and specifically sought to uncover the tangled relationship between
engagement and burnout. Some described burnout and engagement as opposite poles of a
single “psychological presence” continuum. Others (such as Schaufeli) argued that
burnout and engagement are separate constructs – albeit highly related – that warrant
distinct measurement instruments. Schaufeli and colleagues contributed to the theory of
engagement by expelling the notion that engagement and burnout are exclusive to human
5
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services work (such as clergy or health care). Rather, they argue that employees across all
roles and contexts are affected by the extent of their engagement at work. Further,
Schaufeli and colleagues proposed the Utrecht Work Engagement Scale (UWES), which
remains the dominant instrument to measure employee engagement.
Also in 2002, Harter et al. published a meta-analysis of 42 studies conducted by
the Gallup organization. They investigated the relationship between engagement and
business-unit performance but did not attempt to explicate the construct of engagement. It
is unclear what psychological theories influenced their definition of engagement, “[an]
individual’s involvement and satisfaction with as well as enthusiasm for work” (p. 269)
or the origins of their measurement scale. They reported significant relationships to
several outcomes of interest such as productivity (ρ = .25), turnover (ρ = -.30), or profit
(ρ = .17). These clear patterns between the experiences of individual employees and the
collective performance of teams and companies spurred further interest from practitioners
and academics alike, helping engagement become a key trend.
Between 2002 and 2010, several theorists and researchers expanded the
boundaries and possibilities of engagement. Chiefly, Saks (2006) explicated differences
between job and organizational engagement while Macey and Schneider (2008) explored
multiple expressions of engagement. Saks leveraged social exchange theory to explore
the antecedents of job engagement and organizational commitment. He found support for
the hypotheses that procedural justice leads to organizational engagement, work
characteristics lead to job engagement, and perceived organizational support leads to both
job and organizational engagement. Macey and Schneider explored an alternative
framework of engagement, attempting to coalesce the fractured conceptualizations and
6
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measures of engagement (a theme which continues today) into distinct elements:
psychological, behavioral, and trait engagement. Collectively, these publications brought
increased detail to the meaning and theoretical possibilities of engagement, suggesting
that a single-faceted view of engagement may be too simplistic.
A turning point occurred in 2010 with Shuck and Wollard’s (2010) review of
engagement. After synthesizing the preceding two decades of engagement literature, they
proposed an integrated definition of engagement: “an individual employee’s cognitive,
emotional, and behavioral state directed toward desired organizational outcomes” (p.
103). This is broader than earlier definitions, expanding the role of (and benefits to) the
employer while reducing the integration of the employee’s identity. Whereas Kahn and
Schaufeli described engagement as an individual experience that can occur at work,
Shuck and Wollard suggest that employees can only be engaged while pursuing
organizational outcomes.
The Shuck (2010) publication preceded a flurry of other research (by Shuck and
colleagues, among others) that continued shifting the view of engagement from an
individual-level experience towards an aggregated construct primarily related to the
productivity and profits of an organization. Later, Shuck, Adelson, et al. (2017) updated
their 2010 definition of engagement to “an active, work-related positive psychological
state operationalized by the intensity and direction of cognitive, emotional, and
behavioral energy” (p. 954). This was the definition used in the development of their
Employee Engagement Scale (EES), and similar to the conclusion of the Shuck, Osam, et
al. (2017) publication summarizing and integrating past conceptualizations of
engagement. Compared to Schaufeli et al.’s (2002) UWES, the EES enjoyed more
7
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favorable psychometric properties and a larger, more generalizable participant sample
during the initial development.
Table 2. Summary of influential terms, definitions, and theoretical foundations
Source / Term
Kahn (1990)
Personal engagement

Schaufeli et al. (2002)
Engagement

Theory / Definition
Role theory
“…the simultaneous employment and expression of a
person's ‘preferred self’ in task behaviors that promote
connections to work and to others, personal presence
(physical, cognitive, and emotional), and active, full
role performances” (p. 700)
“…the harnessing of organization members’ selves to
their work roles; in engagement, people employ and
express themselves physically, cognitively, and
emotionally during role performances” (p. 694)
Job-demand resources model
“…a positive, fulfilling, work-related state of mind that
is characterized by vigor, dedication, and absorption.
Rather than a momentary and specific state,
engagement refers to a more persistent and pervasive
affective-cognitive state that is not focused on any
particular object, event, individual, or behavior.” (p.
74)

Vigor

“…high levels of energy and mental resilience while
working, the willingness to invest effort in one’s work,
and persistence even in the face of difficulties.” (p. 74)

Dedication

“…a sense of significance, enthusiasm, inspiration,
pride, and challenge.” (p. 74)

Absorption

“…being fully concentrated and deeply engrossed in
one’s work, whereby time passes quickly and one has
difficulties with detaching oneself from work.” (p. 75)

Harter et al. (2002)
Unknown theoretical foundation
Employee engagement “…the individual’s involvement and satisfaction with
as well as enthusiasm for work” (p. 269)
Saks (2006)
Organization/job
engagement

Social exchange theory
“…the extent to which an individual is psychologically
present in a particular [work or organizational] role” (p.
604)

Macey and Schneider
(2008)

Unknown theoretical foundation
8

COMPARING EMPLOYEE ENGAGEMENT ANTECEDENTS
Source / Term
Trait engagement

Psychological state
engagement
Behavioral
engagement
Rich et al. (2010)
Job engagement

Theory / Definition
“…inclination or orientation to experience the world
from a particular vantage point (e.g., positive
affectivity characterized by feelings of enthusiasm) and
that this trait engagement gets reflected in
psychological state engagement” (p. 5)
“…an antecedent of behavioral engagement" (p. 6)
“…discretionary effort” (p. 6)
Unclear theoretical foundation
“…job engagement is best described as a multidimensional motivational concept reflecting the
simultaneous investment of an individual’s physical,
cognitive, and emotional energy in active, full work
performance. In even more direct terms, engagement is
a multidimensional motivational construct of the latent
form with dimensions serving as indicators of the
higher-order engagement concept” (p. 619)

Crawford et al. (2010)
Job-demand resources model
Employee engagement No novel definition provided. Utilized definitions from
Kahn (1990), Schaufeli et al. (2002), (Britt, 1999), and
Macey and Schneider (2008).
Shuck and Wollard
Integrated literature review
(2010)
Employee engagement “…an individual employee’s cognitive, emotional, and
behavioral state directed toward desired organizational
outcomes” (p. 103)
Bakker (2011)
Engagement

Job-demand resources model
Utilized the Schaufeli et al. (2002) definition and facets

Christian et al. (2011)
Work engagement

Unclear theoretical foundation
“…a relatively enduring state of mind referring to the
simultaneous investment of personal energies in the
experience or performance of work.” (p. 95)
“…work engagement should refer to a psychological
connection with the performance of work tasks rather
than an attitude toward features of the organization or
the job” (p. 91)
“…work engagement concerns the self-investment of
personal resources in work. That is, engagement
represents a commonality among physical, emotional,
and cognitive energies that individuals bring to their
9
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Source / Term

Theory / Definition
work role…so that the experience is simultaneous and
holistic.” (p. 91-94)
“…engagement [is] a state of mind that is relatively
enduring but may fluctuate over time” (p. 94)

Shuck, Osam, et al.
Structured literature review
(2017)
Employee engagement “…a positive, active, work-related psychological state
operationalized by the maintenance, intensity, and
direction of cognitive, emotional, and behavioral
energy” (p. 269)
As a brief aside, I would like comment on the shifting conceptualizations of
engagement. In the first 15 years, engagement was predominantly considered beneficial
because of its benefits to the health, well-being, and livelihood of individual employees.
Though the Harter et al. (2002) meta-analysis described benefits of an engaged workforce
to corporate shareholders, most contemporaneous researchers were interested in
employee health. In my opinion, the definitions promoted by Shuck and colleagues
(2010; 2011; 2017) are not only too broad but have lost the marrow of employee
engagement, which was the fusion between an individual’s work tasks and their holistic,
authentic, and full identity. I worry about the trend towards organizational effectiveness
and productivity at the expense of employee wellness. I contend that organizational
researchers must not be complacent about the implications of these subtle
transformations. This is, of course, a matter of personal values and beyond the scope of
this paper. Having reviewed the theory and evolution of employee engagement, I will
now review its primary outcomes.
Outcomes of Engagement
Engagement is linked to many aspects of organizational interest, such as
employee performance, job attitudes, and overall firm performance (Bailey et al., 2017;
10
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Munsterteiger, 2019). Relatedly, engagement is positively associated with task and
contextual performance (Christian et al., 2011). Job and organizational commitment are
job attitudes associated with engagement, suggesting that engaged workers are less likely
to voluntarily turnover (Schaufeli et al., 2006), which is especially relevant during
macroeconomic periods of low unemployment. In an internal meta-analysis of the Gallup
Q12 survey, business units in the 75th percentile of worker engagement averaged at least
20% more profit than business units in the 25th percentile of engagement (Gallup, 2017;
Sorenson, 2013). In their meta-analysis covering 36 companies and 7,939 business units,
Harter et al. (2002) observed a 0.43 standard deviation increase in work team
performance between business units with above-median levels of employee satisfaction
and engagement relative to those units that were below the median. Given the positive
implications and outcomes, it is no surprise that employee engagement is a thriving topic
within the field of human resource development (Vance, 2006).
Engagement is not only beneficial to outcomes for organizations, but also for
individuals. In their review of the relationship to individual performance, Christian et al.
(2011) found that work engagement had predictive validity beyond more traditional job
attitudes (i.e., job satisfaction, organizational commitment). Their research suggested that
employees bringing their “full selves” to their work are distinct from those who do not,
even if they are equally satisfied with their job and committed to the organization.
Altogether, researchers tend to agree on the outcomes of employee engagement, as seen
in the summary provided in Table 3.

11
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Now that we have reviewed engagement’s history, common definitions, and
agreed-upon outcomes, we can turn our attention to the crux of this study: varying
theoretical models.
Table 3. Outcomes in major quantitative engagement studies
Source
Harter et al. (2002)

•
•
•
•
•

Outcomes
Customer satisfaction
Profitability
Productivity
Turnover
Physical safety

Saks (2006)

•
•
•
•

Job satisfaction
Organizational commitment
Organizational citizenship
Intentions to quit

Rich et al. (2010)

• Job (task) performance
• Organizational citizenship behaviors

Christian et al. (2011)

• Task performance
• Contextual performance
Major Theories of Engagement

Most engagement research is rooted in one of three separate theories. First, social
exchange theory suggests that successive positive actions and reciprocating responses
creates high-quality social relationships between parties over time, and that an
employee’s engagement is a reciprocal response to an employer’s positive actions.
Second, job characteristics theory describes a variety of work features (e.g., autonomy,
specialization) affecting motivational states that predict an employee’s experience and
job performance. These features lead to engagement, implying that jobs can be crafted to
be more or less engaging. The job demands-resources model extended job characteristics
theory by categorizing those characteristics as demands or resources and incorporating
employee-level factors (i.e., personality) into the explanatory model. In this view, a
12
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suitable balance of demands and resources fosters greater engagement. These theories
undergird the most influential engagement research and drive the interventions
practitioners implement within organizations and I provide more details on them in the
following sections.
Social Exchange Theory
Social exchange theory (SET) describes social interactions and experiences across
a variety of organizational topics (Cropanzano et al., 2017). Consider this example: an
employee receives an unexpected bonus from their employer. The bonus is a reward for
recently volunteering several hours to train a group of new coworkers even though it was
not a regular part of their duties. As a result, the employee feels appreciated and becomes
more committed to the organization. This example demonstrates the interdependence and
contingency of social exchanges (Cropanzano & Mitchell, 2005), such that the
employee’s increased commitment originated with their decision to volunteer extra effort
yet was contingent on the employer’s response.
SET describes exchanges as being hedonically positive or negative, and occurring
between an actor and a target. Actors perform initiating actions (e.g., volunteering to
train new employees), to which the target performs a reciprocating response (e.g., giving
a bonus). Positive actions are reciprocated with beneficial responses while negative
actions trigger harmful responses, as depicted in Figure 2.
SET suggests that economic exchanges evolve into social exchanges over time.
This is particularly relevant to the workplace, where the primary expression of a
relationship between employer and employee is in the exchange of labor and wages
(Cropanzano et al., 2017). Over time, as there is more opportunity for non-monetary
13
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actions and reciprocations, the economic exchange morphs into a social exchange. For
instance, even if labor and wage expectations are constant, poor treatment of employees
may lead to a loss in productivity or commitment.
Figure 2. Model of social exchange processes

Note: Adapted from Cropanzano and Mitchell (2005).

As it relates to engagement, SET implies that employees become engaged as a
reciprocal response to the actions of their employer, ultimately affecting work behaviors
and/or performance. Prior research has identified perceived organizational support (a
proxy for actual organizational support) as an antecedent to engagement (Rich et al.,
2010). Consequently, SET suggests that supervisors providing extra scheduling
autonomy for an employee undergoing a family crisis could expect the employee to
reciprocate by becoming increasingly engaged while at work (Figure 3).

Figure 3. Depiction of increased autonomy’s effect on job performance

Note: Rectangles represent observed (manifest) variables, ovals represent hidden (latent) constructs

14
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Job Characteristics Theory
Job characteristics theory (JCT; Hackman & Oldham, 1976) is a fundamental
theory of work motivation within industrial-organizational psychology. It postulates that
“enriching” jobs are more motivating because they enhance three psychological states:
meaningfulness, responsibility, and knowledge of results. As shown in Figure 4, JCT
describes the relationship between these psychological states and five job characteristics:
skill variety, task identity, task significance, autonomy, and feedback. JCT suggests that
the motivational potential of a job increases as the five characteristics are increasingly
present. For instance, JCT suggests that employees with more control over the timing and
execution of their work are more motivated than employees with less autonomy. JCT
enjoys empirical support, as primary research has supported characteristic’s effects on
beneficial outcomes being mediated through psychological states (Hackman, 1980;
Hackman & Oldham, 1975; Latham, 2012).
Figure 4. Elements of job characteristics theory

Note: Adapted from Hackman and Oldham (1975)

Though employee engagement had not yet emerged during the construction of job
characteristics theory, they relate in several ways. Indeed, Kahn (1990) stated that his
concept of engagement was “built on job-design research on relations between workers
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and the characteristics of their tasks” (p. 694). Employee engagement is often
conceptualized as a psychological state (e.g., Schaufeli et al., 2002; Shuck & Wollard,
2010) that is only experienced during the performance of job-related duties. As such, it
naturally leads to the expectation that employee engagement corresponds with the degree
to which a job is enriched.
Other than Kahn’s original writings, I am not aware of any prominent engagement
research explicitly grounded in job characteristics theory. However, the core ideas of JCT
are readily found in major meta-analyses (Christian et al., 2011; Harter et al., 2002) and
job characteristics have been included in other quantitative studies (Saks, 2006, 2019).
Furthermore, JCT has a clear role within the practitioner community (Vance, 2006). For
example, Deloitte consulting recently recommended “re-architecting work…so that
workers know that their discretionary effort matters, their contributions to work outcomes
are visible and meaningful, and that the work itself gives them the chance to grow
professionally” (Volini et al., 2021). Thus, even though JCT is rarely mentioned
explicitly, I have decided to include it as a major engagement theory because of its
influence on Kahn’s seminal work, the broader management community, and because it
formed the basis for subsequent theories of work experience and motivation, such as the
job demands-resources model.
Job Demands-Resources
The job demands-resources model (JDR) can be viewed as an extension of JCT,
since it emerged to classify and describe the relationships between characteristics of the
job and individuals (Bakker & Demerouti, 2007). JDR attempts to explain relationships
between individual-level phenomena (e.g., job performance, burnout) and job- or
16
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organizational-level characteristics (e.g., supportive colleagues, scheduling autonomy).
Demands are aspects of the job requiring sustained effort and are associated with strain
and burnout (Schaufeli & Bakker, 2004). Resources are often beneficial on their own
(e.g., for learning and development) but also function to offset the stress of sustained
demands (see Figure 5). For instance, if a work group is assigned a new project above
and beyond current responsibilities, the members will suffer negative consequences (e.g.,
exhaustion) unless the increased demand is offset by additional resources (e.g., training,
tools, more employees).
Figure 5. Example depicting that job demands are offset by job resources
Job
Resources

Job
Demands

The JDR model has been used extensively in the investigation of how work
experiences can affect individual health outcomes, with findings suggesting that negative
outcomes (such as burnout or strain) are better predicted by demands (Bakker et al.,
2014). Conversely, job resources predict positive experiences (such as engagement or
satisfaction) and can buffer the negative consequences of job demands. While JCT and
JDR have similar implications for the effect of job characteristics, JDR also includes
communal aspects of the work environment (e.g., social support) and individual factors
17
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of the employees (e.g., personality traits). The inter-connected focus of JDR makes it a
clear match for engagement research and closely aligns with Kahn’s original intention,
who wrote, “The research premise was twofold: first, that the psychological experience of
work drives people’s attitudes and behaviors, and second, that individual interpersonal,
group, intergroup, and organizational factors simultaneously influence these
experiences.” (1990, p. 695).
The JDR suggests that demands and resources interact with each other in a nonsummative way. That is, high demands and resources may produce better outcomes than
low demands and high resources (see Figure 6). This facilitates a strong connection to
engagement, as researchers routinely describe engaged employees as viewing work as a
“challenge” rather than a “strain” (Kahn, 1990; Saks, 2006; Schaufeli et al., 2002). Thus,
the JDR model articulates that engagement is most likely to occur in settings where
workers are responsible for difficult-yet-meaningful work and can access the tools,
training, flexibility, social support, and other assets to help them succeed.
An important nuance for JDR is the causal positioning of demands and resources.
While many use resources and antecedents interchangeably, the formal definition of a
resource is intentionally general and does not require endogenous location within a
relationship model (Lee et al., 2020). That is, resources can be causes, mediators, effects,
and more. Without minimizing the importance of this consideration, I intend to treat
engagement resources as causal antecedents, as has been done in several influential
publications (Crawford et al., 2010; Schaufeli & Bakker, 2004; Wollard & Shuck, 2011).
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Figure 6. Interaction of job demands and resources

Theoretical Coverage: Antecedents of Engagement
Altogether, these theories comprise the foundation for most engagement research,
and the available evidence provides inconsistent answers to a fundamental question:
Where does engagement come from? This theoretical dispute is not limited to the ivory
confines of academic squabbles. In fact, the employee engagement industry is estimated
to be worth $74.3 billion (The Starr Conspiracy, 2016). This indicates the enormous time,
effort, and expense given to employee engagement despite our limited understanding of
the redundancy across engagement’s antecedents. Table 4 demonstrates this lack of
clarity. Practitioners tasked with increasing engagement within their organizations can
find compelling evidence for three distinct strategies. One theory says, “Get more
engagement by changing the job description and management principles!” while another
says, “No, you should focus on the culture and social relationships!”, while a third retorts,
“You’re both wrong, you have to change everything!”
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Collectively, these theories suggest that many constructs lead to employee
engagement. The extent to which these theories explain employee engagement is
enormously important to unravel. Clarity on the source(s) of engagement would help
practitioners develop more effective interventions and researchers conduct stronger
research on the effectiveness of those interventions. Quantifying the relative merits of
each theory is the driving question for this research study.
Table 4. Theoretical antecedents of engagement

•
•
•
•
•
•
•

Social Exchange
Theory
Supervisor support
Organizational support
Procedural justice
Distributive justice
Transformational
leadership
Leader-member
exchange
Rewards and
recognition

•
•
•
•
•
•
•

Job Characteristics
Theory
Skill variety
Autonomy
Task identity
Task significance
Feedback
Physical demands
Safety (psychological
and physical)

Note: Each item is described in influential papers but placed into categories by me.
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Job Demands-Resources
Model
All others, plus…
• Psychological safety
• Emotional energy
• Value congruence
• Core self-evaluation
• Conscientiousness
• Extraversion
• Physical
energy/vitality
• Availability (of
energy)
• Positive affect
• Work-family
boundaries
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CHAPTER II
Method
Using a large set of archival data, I built and compared several multilevel
mediation models, each representing the unique contributions of a different theory. These
models quantify the relationship between the putative causes and effects of engagement,
as mediated by engagement itself. Prior to building the multilevel models, though, I
developed measurement scales to adequately represent the desired constructs. This
section provides more detail on this process, including the data source, measurement
justification, and multilevel modeling. This is followed by the results of the analysis, and
then a discussion of the implications and limitations of this study.
Data Source and Sampling Criteria
A human resources technology company granted me access to their survey data
for this study. The organization provides tools for their customers to measure a variety of
employee experiences and attitudes, such as well-being, stress, burnout, and engagement,
among others. Their customers typically have thousands or tens-of-thousands of
employees. Employers paid to provide employees with access to the survey, usually as a
part of a multi-year contract to measure and improve several facets of the employee
experience such as general well-being, executive communication, physical health, and so
forth. Participants responded to the survey items through a web interface or mobile phone
application. This data was collected and stored by databasing professionals using
enterprise-grade software.
Employee responses were voluntary, though participation incentives may have
been available through a wellness program. All participants gave informed consent by
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accepting a privacy policy which stated that their responses would be used in
organizational research. This study only includes responses between 1 Jan 2015 and 31
Dec 2019. Data was available for years beyond 2020 but was excluded from this study to
avoid contamination with the workforce upheaval due to the COVID-19 global pandemic
(i.e., history effects; Shadish et al., 2002).
More than 60 employers from more than 20 industries are represented in this
dataset. Participants could be located anywhere in the world, though most participants
worked in the United States or western Europe. In total, more than 360,000 adult
employees responded to at least one item from this study. All participants were adult
employees at large or enterprise companies. To ensure the sample represents a broad
population of employees, no restrictions were placed on an employee’s work role, tenure,
or seniority.
Most participants submitted one response. Those with multiple responses
averaged 294 days (SD = 170 days) between responses. As engagement is commonly
theorized as a state-like construct, a relatively short spacing requirement between
collection waves is appropriate. Some responses were most likely erroneous duplicates on
the part of the employee (who may have been unsure if their original response was
submitted), so 14 days were required between responses. Where multiple responses
occurred within 14 days, I retained only the earliest response. This excluded one response
that was otherwise qualified.
Scale Development
The first step in the analysis process was to identify variables representing the
focal constructs and arrange those items into adequate scales. Adequate measurement
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models increase the credibility of subsequent analysis, and this portion was guided by
specialty textbooks such as Kline (2016), Byrne (2016), and Revelle (n.d.), among others.
For semantic precision, variables are called “predictors” or “outcomes” (rather
than “independent” or “dependent”, respectively) to minimize the causal implications
since this study does not involve experimental manipulation. Appendix B documents the
specific items in each measure.
Construct Strategy
The domains of the primary engagement theories are not entirely exclusive. For
instance, the “feedback” or “autonomy” elements from job characteristics theory (JCT)
could manifest as developmental feedback or scheduling freedom provided by a caring
supervisor supporting their employees, an inherently social interaction described through
social exchange theory (SET). Furthermore, the job demands-resources model (JDR) is
more comprehensive than even the combined domains of JCT or SET. The breadth of
JDR means more items could be included in its empirical representation, increasing the
likelihood of finding statistical support. This is not beneficial, however, because it
capitalizes on chance rather than theoretical parsimony and precision. To counter this, I
prioritized developing measures which represent the unique aspects of each theory, rather
than following the full boundaries of the theoretical. This has the most effect on the
representation of the JDR model.
As seen in Figure 7, the primary constructs from Table 4 (above) fit into three
broad categories: work tasks and conditions (i.e., JCT), the quality of social relationships
(i.e., SET), and personality factors (the unique contribution of JDR). Individual psychosocial resources (such as personality, cognitive abilities, attitudes, etc.) are a core feature
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of JDR which is not included in either JCT or SET. As such, items that seem to manifest
a construct which is stable over time and/or is assumed to be more related to the
individual than the employer or work role are placed into the “personality factors”
category. This method of categorization allows the measures to represent the unique
aspects of each theory, thus enabling the statistical models to estimate the relative and
hierarchical support for each major theory. Broadly speaking, the work tasks/conditions
category represents facets of the job, the social relationship category represents the
quality of the employee-employer relationship, and the personality category represents
the individual resources each employee brings with them across jobs or employers.

Figure 7. Conceptual categories of predictor variables
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Analytic Strategy
The items in this dataset were not originally organized into scales intended for
engagement research. I developed five measurement devices, one for each primary
explanatory theory of engagement (job characteristics theory, social exchange theory, and
job-demands resources model), one for engagement, and one for job satisfaction (the
outcome).
The scale development process is inherently iterative and involves numerous
subjective decisions to balance a variety of measurement quality metrics. During the
exploratory phase of scale development, individual items were grouped into scales based
on their conceptual fit to engagement theories and research. When I was satisfied with the
preliminary scales constructed during the exploratory analysis, the scales were more
rigorously testing with confirmatory factor analysis. Along the way, decisions and
interpretations were guided by the Byrne (2016) and Kline (2016, 2020) textbooks,
among other seminal articles related to preparing data for factor analyses (e.g., Parent,
2013 for item-level missingness; Yuan & Zhong, 2008 for outlier detection). More details
of the item selection and grouping process, along with descriptive statistics, psychometric
properties, and confirmatory fit statistics for each scale are provided in the results section.
Multilevel Modeling
The second phase of analysis is to estimate and hierarchically compare
relationships between the variables constructed during the measurement modelling
portion of analysis. This analysis was guided by Singer and Willett (2003), Vuorre and
Bolger (2018), and Preacher et al. (2010), among others.
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Multilevel structural equation modeling (MSEM) is the most appropriate
technique for this research question. MSEM has two primary benefits to this research.
First, it enhances the causal inferences regarding the source of engagement, and second, it
allows for models containing within-subjects effects and between-subjects effects
(MacKinnon, 2012; Preacher et al., 2010; Singer & Willett, 2003; Woltman et al., 2012;
Zhang et al., 2009). MSEM is preferable to multiple regression analysis, which is unable
to account for measurement error or cross-level relationships, is restricted to manifest
variables, and does not readily accommodate repeated-measures data (Woltman et al.,
2012). Hierarchical linear modeling (HLM; sometimes called mixed effects modeling) is
also a plausible alternative but is less equipped to involve latent variables within the
model. Latent variable explication is not the primary goal of this study, but, given my use
of ad-hoc measurement devices, those capabilities may be needed. I expected the number
and spacing of responses to vary considerably between participants. Modern MSEM
techniques and software can accommodate such uncontrolled timing of data collection
and can model relationships in clustered data without implying the effects of time
between responses, which is ideal for examining within-subjects mediation (Bolger &
Laurenceau, 2013).
Krull and MacKinnon (2001) describe three requirements for appropriately
estimating multilevel mediation models. The requirements are that the data must be
nested in clusters, the outcome variable is measured at the lowest level of data collection,
and that each variable in theoretical model be measured at the same or lower level of the
immediately preceding variable. The proposed dataset meets these requirements, as the
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data is clustered within individual participants and all variables are measured at the
lowest level (i.e., in each response), depicted in Figure 8 as a 1-1-1 mediation.
Many longitudinal research projects model time-lagged relationships. That is, the
scores at one wave predict scores in future waves. This type of modeling would be a
useful contribution to the engagement literature but is – unfortunately – inappropriate for
this dataset. The primary reason is because the spacing between participant responses are
too infrequent (M = 270 days, SD = 170 days) to reasonably infer lagged effects between
responses. Instead, this data will be analyzed as a repeated-measures mediation (see
Figure 8). This enables estimation of the within-subject variance, and follows a 1-1-1
design whereby the predictors, mediator, and outcomes are all measured at the level-1
unit (Krull & MacKinnon, 2001).
Figure 8. Three-wave multilevel mediation model

Note. Gray boxes indicate successive waves of the same measures.

The explanatory power of a mediated relationship between predictors and
outcomes (i.e., the indirect effect) provides a simple metric for comparing the relative
support for a given theory. As such, I created four models across two steps, which are
depicted in Figure 9. The results of the saturated model provide the most meaningful
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results of the entire study, as it combines all predictors in the same model to shed light on
the theories in a way that no engagement study has done before (to my knowledge).
Figure 9. Incremental model building steps
Step 1: Three baseline models

Step 3: One saturated model

Note. Direct paths not shown for simplicity, but will be modeled between each predictor and the
outcome. All variables measured at the lowest level.
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CHAPTER III
Results
This section provides details on the statistical results of the analysis. First, I
describe the steps taken to ensure the data is compatible with the requirements and
assumptions of the statistical techniques used. Second, I describe the results of the scale
development work, which includes the item and scale statistics of the confirmatory
models. Third, I report and describe the results from each phase of the multilevel
analysis: baseline modeling, pairwise comparison, and the saturate model.
Data Preparation and Cleaning
The trustworthiness of the statistical methods for this research depends on the
alignment between the assumptions of a statistical test and the characteristics of the
underlying data. Whether structural equation modeling (SEM) is used to develop a
measurement model or analyze a structural model, the same estimation methods (e.g.,
ML, EM) can lead to very different results depending on the data properties, such as
normality, missing data, outliers, and more. This section describes the primary steps
taken to prepare the data for developing the measurement scales and modeling the
multilevel mediations.
Missing Data
During the exploratory phase of scale development, response sets with more than
50% item-level missingness were excluded. Some analyses require complete data, in
which case listwise deletion or maximum likelihood estimation was used.
For the confirmatory phase of scale development, response sets were required to
include at least one item from each scale and subscale. This excluded approximately 75%
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of the response sets, as shown in Figure 10. Much of this is likely due to the deployment
strategy some employers choose to use. For instance, some want to focus on specific
aspects of their employee’s experience and only deploy a partial survey. Another reason
is that some employees may use the survey to regularly track their own items of interest
(e.g., health biometrics) and want to skip all other items. These mechanisms are not
random but have no feasible statistical remedy. After the initial exclusion of responses
without 1+ response from every scale, data was 98.94% complete at the item-level.
Notably, 64.8% of the remaining missing scores occurred in a single item. I discussed
this with the databasing team, and it was determined that the missing data is due to a
technical problem does not accurately reflect the behavior of the participants.
Unfortunately, they did not have the personnel available to correct the problem.
Thankfully, the remaining data is sufficient to proceed with the analysis.
Figure 10. Histogram of scale response levels
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Scale scores were computed for the remaining response sets using the available
information approach (AIA; Parent, 2013). Scores were only computed for scales with no
more than 35% of the items missing. Each subscale contains between three and six items,
meaning that one missing item was allowed for scales with three to five items, and two
missing items were allowed for scales with six items. This resulted in 96.9% of the
response sets containing complete scale-level data.
Multivariate Normality
Multivariate normality is a key property that influences the performance of
structural equation modeling (SEM) estimation methods, in turn affecting the credibility
of the overall results. In particular, the standard estimation method (maximum likelihood)
can lead to biased results when the multivariate data is not normally distributed. Several
robust methods (e.g., Satorra-Bentler adjusted model chi-square test) are available to
decrease the bias (Tong et al., 2014; Yuan & Zhong, 2008). The items within each scale
and factor were evaluated for multivariate normality using the R (v4.1.2) Packages MVN
(v5.9) and QuantPsyc (v1.5), respectively. Multivariate normality could not be
established for any set of items, even at small sample sizes and with several variations of
common data transformations (e.g., log, square). As such, I applied the Huber-White
robust standard error estimation and the Yuan-Bentler scaled test statistic corrections to
reduce the bias of the maximum likelihood effect estimations. These methods were
chosen because they are readily available in the software, do not require complete data,
and have been shown to reduce the bias when estimating non-normal data with a heavy
skew (Tong et al., 2014).
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Outlier Detection
Outlying data points can greatly influence measurement models and bias the
directionality or significance of statistical tests (Revelle, n.d.; Yuan & Zhong, 2008).
Outliers are values which are far from other measurements of the same variable, with the
magnitude of that deviation often measured in standard deviations. Traditionally, scores
which are greater than three standard deviations from the mean are considered outliers
(Orr et al., 1991). Outlier detection is useful for identifying data which could be
erroneous or unintentionally collected, in which case this data is simply excluded. If the
cause of the outlying data is unknown, researchers may exclude, modify, or retain
outlying data and then report the rationale behind their choice and the influence it has
over the results.
Outlier identification is more complex in a multivariate context, such as this
research. The Mahalanobis distance is commonly used to investigate the deviation among
collections of data points. Mahalanobis distance is a measurement of deviation between
one response set and all other responses while accounting for the center of the data cloud
(i.e., variable means) and the covariance between all items. In this way, the Mahalanobis
distance indicates a response set’s deviation from the expected pattern of responses.
Statistical adjustments can be employed to make factor analysis robust to the influence of
outliers (e.g., Satorra-Bentler adjusted chi-square; Yuan & Zhong, 2008).
After conducting the item-level missingness analysis, I calculated the D2 scores
(i.e., Mahalanobis distance) for every response set within each scale and subscale.
Between 1.74% and 3.17% of the D2 scores were more than three standard deviations
from the median D2 score, indicating their status as an outlier. Owing to the large sample
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size and ability to calculate robust standard errors, I decided to retain all outlying
responses without modification. This is justified because the large sample size provides
enough non-outlying data to calculate relatively precise standard errors (and thus,
confidence intervals) even when some responses are out of the norm. Furthermore, of all
responses with any outlying D2 scores, 86.6% only had one outlying scale/factor, as
shown in Figure 11. Altogether, this suggests that outlying response patterns are a small
proportion of any individual scale/factor, and a very small proportion of the entire
dataset.
Figure 11. Few responses have outlying scale patterns

Sample Size Considerations
One concern with this dataset is an overly influential sample size. That is,
statistical tests involving tens-of-thousands of participants may produce more extreme
evaluation metrics than is practically justifiable. For instance, it is well known that the pvalues associated with null hypothesis significance testing are downwardly biased by
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increasing sample sizes, meaning that statistical significance can be attained simply by
increasing the number of participants (Thiese et al., 2016; Valentine et al., 2015).
Likewise, the model chi-square test (

) is also influenced by sample size such that

menial model differences are more likely to have significant (i.e., unfavorable) results as
the sample size increases (Kline, 2016). To counter some of these effects, I prioritized
confidence intervals over p-values to determine statistical significance. Further, I
developed the measurement models across three samples of increasing size. Only the
main analysis utilized the full dataset.
The first wave included a random sample of 400 participants. If a participant had
multiple responses, only one was randomly selected. Preliminary scales were developed
from this sample using a combination of item analysis, reliability assessments, and
principal axis factoring (EFA). The second wave included a random sample of 1,200
participants with a total of 4,225 responses. The models considered at the first wave were
evaluated with a multilevel confirmatory factor analysis (CFA) to explore the factorial
and structural validity. Most CFA results indicated an acceptable fit, though I made some
changes to reduce the number of items, improve the conceptual alignment with the
underlying theory, or improve the unique variance between scales (a common part of the
confirmatory process; Kline, 2016). The third wave included a random sample of 12,000
participants with a total of 32,768 responses. Once again, I used multilevel CFA
techniques to validate an acceptable measurement model, and no changes were made to
the models during the third wave of scale development. The multilevel mediation models
were estimated in the full dataset, which included 170,894 participants and 264,114
responses.
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Scale Development
Initial Grouping and Exploratory Modeling
Groups of items were initially evaluated with item analysis techniques (e.g.,
corrected item-scale correlations), reliability assessments, and principal axis factoring.
Winnowing and grouping items into scales and/or subscales was guided by several
metrics, such as reliability (e.g., Cronbach’s alpha α, Omega Total, and Omega
Hierarchical), model fit (e.g., Chi-square χ2), and other fit indices (e.g., root mean square
error of approximation). When a scale involved multiple factors, they were allowed to
correlate using the Promax rotation. During the exploratory analysis, I sought to build
scales where item pattern coefficients were greater than 0.4 with their own factor and less
than 0.2 on other factors, inter-item correlations were moderate but not overly redundant
(i.e., r = 0.4 - 0.7), and there was conceptual alignment with past research or underlying
theories. Since the unreliability of measures is an important limitation to many types of
analysis (Kline, 2020), I also preferred scales where Cronbach’s alpha and Omega total
scores exceed 0.8. Reliability metrics estimate the proportion of variance which is due to
the true score of the variable. Cronbach’s alpha (α) is the traditional reliability metric,
though Omega is a model-based estimate and preferable for multidimensional scales
(Revelle & Condon, 2019). Omega total1 (

) estimates reliability assuming a general

factor and any group factors, while Omega hierarchical (

) estimates the same model

but only reports the portion which is due to the general factor (McNeish, 2018).

1

There can be differences between Omega Total and Revelle’s Omega Total; Revelle’s version was used
here because it assumes non-orthogonal factors, which is the case here. See McNeish (2018) for more.
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Descriptive statistics for each scale and subscale are provided in Table 5. No items
appear in multiple scales.
Table 5. Psychometric properties of scales and factors
Scale/Factor
Job
Autonomy
Feedback

M
4.01
3.92
4.09

SD
0.64
0.70
0.71

α
0.85
0.76
0.79

0.87
0.77
0.80

0.79

Social
Leadership
Rewards

3.61
3.87
3.34

0.84
0.86
0.98

0.91
0.90
0.89

0.94
0.91
0.90

0.78

Personality
Positive Affect
Negative Affect (R)
Self-Efficacy

4.14
4.29
3.91
4.27

0.59
0.63
0.85
0.65

0.92
0.90
0.89
0.91

0.95
0.90
0.89
0.89

0.72

Engaged

4.14

0.67

0.85

0.85

Satisfaction

4.16

0.69

0.82

0.83

Note. α = Cronbach’s alpha,
= Revelle’s Omega Total;
only meaningful for scales with multiple factors.

= Omega Hierarchical; (R) = Reverse Coded.

is

Confirmatory Modeling
Confirmatory models were built and tested using the R programming language
and the lavaan (v0.6-10) package. Due to the incomplete and non-normal data, maximum
likelihood estimation was used with a robust Huber-White standard errors and the user
model test was scaled the Yuan-Bentler adjustment. Exploratory analysis was conducted
with the Psych (v2.1.9) package.
When feasible, confirmatory models are accepted if they have a comparative fit
index (CFI) exceeding .90, root-mean-square error of approximation (RMSEA) below
.10, standardized root-mean-square residual (SRMR) below .10. Relative to other
psychometric research, these standards are rather lenient (DiStefano & Hess, 2005).
These guidelines are appropriate for the given research because of the exploratory nature
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of this project. Table 6 provides descriptive statistics for each scale, and is followed by a
brief description, sample items, or other comments for each scale.
Table 6. Scale confirmatory fit statistics
Scale

Factors

Items

Job

2

6

Social

2

6

Personality

3

Engaged
Satisfaction

n
(k)
5,735
(9,080)

CFI

RMSEA
[95% CI]
0.10
[.02, .10]

SRMR

779.37 (15)***

0.93

0.19

5,533
(8,773)

1,169.15 (15)***

0.96

0.11
[.11, .12]

0.19

16

5,746
(9,083)

3,038.63 (182)***

0.96

0.05
[.05, .05]

0.22

1

4

5,059
(6,929)

0.60 (12)***

1.0

0.00
[.00, .02]

0.00

1

3

5,755
(9,054)

4,574.05 (6)***

1.0

0.00
[.00, .00]

0.00

Note. n = number of participants, k = number of responses, = chi-square model test, df = degrees of freedom, CFI = comparative fit
index, RMSEA = root-mean-square error of approximation, SRMR = square-mean-root standardized residuals.
* p <.05. ** p < .01. *** p < .001.

Job satisfaction outcome. As discussed, engagement is associated with many
outcomes, such as job satisfaction, productivity, retention, well-being, and many more.
The best outcome in the available data is job satisfaction, which has been modeled as the
outcome variable in prior engagement studies (e.g., Saks, 2006, 2019). The item,
reliability, and exploratory factor analyses indicated that three items adequately represent
a single factor which is conceptually similar to job satisfaction. An example item
includes, “Overall, I like my job.” Items were formatted as a Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). A prefer not to respond option was also
available. No items were negatively worded or reverse coded.
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One concern for this study is model misspecification whereby a construct (or
item) is incorrectly used as an outcome when it should be an antecedent in reality, or vice
versa. An error in either direction would spuriously model correlation as causation with
artificially high statistical relationships across the model. This threat is particularly
present in this study due to the longitudinal (but not cross-lagged) nature of the
participant responses and the post-hoc composition of the measurement scales. As such, I
was conservative in my outcome item selection in order to reduce the likelihood of
erroneously modeling a causal variable as an effect.
Engagement mediator. Of the 241 available items, nine appeared to reflect the
interchange between an individual’s holistic sense of self and their work tasks. These
items were selected for their similarity to previous measures of engagement, such as the
Schaufeli et al. (2002) Utrecht Work Engagement Scale or the Shuck, Adelson, et al.
(2017) Employee Engagement Scale. Care was taken to ensure that items explicitly ask
employees to reflect on their work and their sense of identity. Two examples of this
include, “At my job, I use my greatest personal strengths,” and, “I am realizing my
potential at work.” Data was collected as a Likert scale with options from 1 (strongly
disagree) to 5 (strongly agree). A prefer not to respond option was also available. No
items were negatively worded or reverse coded.
Notably, a single-factor solution fit better than a multidimensional scale. This is
not statistically problematic, but conceptually conflicts with the general consensus that
engagement is multidimensional (e.g., Saks, 2006; Macey & Schneider, 2008). However,
many studies using the UWES have also found support for a unidimensional scale
(Kulikowski, 2017) and the original authors (i.e., Schaufeli et al., 2002) also note that the
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three-factor and single-factor structures were empirically equivalent, and only accepted
the three-factor model on theoretical grounds.
Social quality predictor. The social model included items related to
interpersonal relationships and attitudes towards supervisors, such as “The leaders of this
organization inspire me to give 100%” or “I feel valued by my employer.” I also
considered items which ask employees to reflect on the reciprocity between employeeemployer actions, such as, “My organization promotes those who have really earned it.”
The final items in this category were selected for their depiction of interpersonal
relationships – especially those regarding the strength of social relationships between
employees and their supervisors or organizational leaders – and the adequacy of their role
in a composite scale. Each item was displayed with options following a standard Likert
style, five options ranging from 1 (strongly disagree) to 5 (strongly agree). A prefer not
to respond option was also available. No items were negatively worded or reverse coded.
Job characteristics predictor. Job characteristics items ask employees to assess
specific aspects of their work environment or duties. Preferred items closely resemble
those from the Job Diagnostic Survey (Hackman & Oldham, 1975). On the basis of
conceptual matching between item text and JCT, the characteristics “task significance,”
“autonomy,” and “feedback” seemed to have adequate representation in the items. For
instance, “I am able to put into place new and better ways of doing my work” indicates
autonomy, while “I get the right amount of feedback to be able to do my job effectively”
pairs with feedback. However, “skill variety” and “task identity” are underrepresented in
the available items. This presents a limitation of the findings due to less domain coverage
in the items than is desired. Nonetheless, an acceptable two-factor scale was identified
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through empirical evaluation of the potential items. Each item was displayed with options
following a standard Likert style ranging from 1 (strongly disagree) to 5 (strongly agree).
A prefer not to respond option was also available. No items were negatively worded or
reverse coded.
Personality predictor. The personality items relate to those aspects of an
individual thought to precede engagement, such as positive affect or core self-evaluations
(Kahn, 1990; Wollard & Shuck, 2011). Example items include, “I am aware of the
positive things that are happening around me” or “I feel capable of making things happen
in my life.” More than 50 items were evaluated, and a final structure of 16 items and
three factors was accepted. The first and second factors resemble positive and negative
affect, while the third fits the main parts of self-efficacy. The traditional Likert-type scale
was used and all questions had six options, including prefer not to respond. The positive
affect and self-efficacy options ranged from 1 (strongly disagree) to 5 (strongly agree).
All items in the negative affect scale are negatively worded, so I reversed their scores
such that higher scores indicate less negative affect. That is, scores ranged between 1
(strongly agree) to 5 (strongly disagree). “I regularly feel panicky” is one example of a
reverse-scored item.
Primary Findings
The primary analysis involved multilevel structural equation modeling (MSEM).
MSEM is preferable for this study due to the information clustered within individual
participants, which provides the opportunity to estimate variable relationships at the
within-person and between-person levels. This research focuses on quantifying the
relative strength of multiple and simultaneous psychological mechanisms within
40

COMPARING EMPLOYEE ENGAGEMENT ANTECEDENTS
employees. Thus, the bulk of the results and discussion emphasize the within-person
findings; between-person results are reported in the appendix.
All analysis was done with the R programming language (v4.1.2) and in the
RStudio integrated development environment (v 2021.09.1, build 372). The first three
models were developed in parallel with the lme4 (v1.1-27.1) and lavaan (v0.6-10)
packages. The redundancy was to evaluate the convergence between results, as they use
different syntax and estimators. lme4 is more commonly used for hierarchical linear
modeling while lavaan is typically used for structural equation modeling and only recent
versions could analyze clustered data (i.e., MSEM). The two packages returned results
within a few decimal places and with no differences in the order of effect magnitudes.
This suggests that the two packages produce practically equivalent results. More complex
models were analyzed in lavaan, as its syntax is more flexible and can estimate
simultaneous pathways in a single model. Thus, all results of the primary analysis were
generated with lavaan.
To perform the analysis, I asked lavaan to estimate a series of multiple linear
regression models and report the standardized coefficients for a variety of paths. An
example of the syntax is shown in Appendix D. To estimate the baseline (i.e., single
predictor) models, I instructed lavaan to build two regressions, one regressing the
outcome onto the predictor, and another regressing the outcome onto the predictor while
controlling for the mediator. I replicated these regressions at two levels to build withinperson and between-person estimates. When the models were analyzed at level one,
lavaan person-centered the variables to more accurately describe within-person
differences (Bolger & Laurenceau, 2013). That is, each person’s mean score was
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subtracted from each variable such that the new scores indicate the difference from their
mean. Variables analyzed at the level two context are grand mean-centered such that each
transformed score represents its distance from the mean of all scores across people and
time, which creates the between-person variance to explain.
To extract regression coefficients from each model, I instructed lavaan to print
the output from the paths (or combination of paths) of interest according to the traditional
mediation path terms. For instance, I calculated the indirect effect as the product of the a
and b paths, or the total effect as the sum of the c’ path and indirect effect. Calculating
predictor-specific estimates in the saturated model required labelling each regression path
and then aggregating or isolating their values, as needed.
All models converged and ended normally after 29 to 80 iterations. The software
generated a “low-variance” warning to indicate that some employees had low variance
due to a single response but had no other warnings or errors. The maximum likelihood
estimator was used with robust Huber-White calculations of the standard errors and the
Yuan-Bentler test statistic was used for model fit. To maintain simplicity, only observed
variables were used in the models. The descriptive statistics among the relevant variables
are shown in Table 7.
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Table 7. Scale/factor means, standard deviations, and correlations
Variable

M

SD

3.61
3.87
3.34
4.01
3.92
4.09
4.14
3.91
4.29
4.27
4.14
4.16

0.84
0.86
0.98
0.64
0.70
0.71
0.59
0.85
0.63
0.65
0.67
0.69

1
1
2
3
4
5
6
7
8
9
10
11
12

Social
Leadership
Rewards
Job
Autonomy
Feedback
Personality
Negative Affect
Positive Affect
Self-Efficacy
Engaged
Satisfaction

.90
.92
.71
.69
.61
.34
.23
.32
.32
.53
.74

2
.9
.67
.71
.69
.61
.35
.23
.32
.34
.55
.80

3
.92
.67
.60
.58
.51
.27
.19
.26
.25
.42
.56

4
.71
.71
.60
.91
.91
.50
.34
.44
.50
.74
.74

Bivariate Pearson Correlations
5
6
7
8
.69
.61
.34
.23
.69
.61
.35
.23
.58
.51
.27
.19
.91
.91
.50
.34
.67
.48
.32
.67
.43
.29
.48
.43
.86
.32
.29
.86
.42
.39
.80 .45
.48
.43
.77 .49
.71
.64
.52 .36
.73
.63
.42 .30

9
.32
.32
.26
.44
.42
.39
.80
.45
.56
.45
.37

10
.32
.34
.25
.50
.48
.43
.77
.49
.56
.52
.42

11
.53
.55
.42
.74
.71
.64
.52
.36
.45
.52
.70

Note. M = mean, SD = standard deviation. Available scores used from all responses in the primary analysis (n = 261,258). All correlations were statistically significant at p < .01.
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Baseline Models
In the first phase of the primary analysis, I created three multilevel path models to
estimate the direct and indirect effects between each predictor and job satisfaction as
mediated by engagement, conceptually depicted in Figure 12. That is, I created models
swapping out the predictor (social, job, personality) in each. Overall, the models
corroborated past findings, suggesting these constructs are related to (and potentially
causing) employee engagement and the associated outcomes.
Figure 12. Depiction of a 1-1-1 multilevel single-predictor model

Note. Multilevel notation adapted from Krull and MacKinnon (2001). Each model had a single predictor.

As shown in Table 8 and Figure 13, each predictor had significant total, direct,
and indirect effects (as determined by confidence intervals; all p-values were <.001). The
job factors enjoyed the largest total effect ( = 0.64) and explained 43% of the variance
in job satisfaction, with the indirect effect ( = 0.20) accounting for 31.25% of the total
effect. While personality factors had the smallest total effect ( = 0.35), it had the largest
indirect effect ( = 0.23) and proportion of indirect effect (65.7%).
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Table 8. Single-predictor multilevel mediation models: Within-person effects
Model

n (k)
in thousands

Job
Social
Personality

170 (264)
168 (261)
170 (264)

.43
.50
.33

.36
.17
.10

Standardized Regression Coefficient [95% CI]
Total
Direct
Indirect
0.64 [0.64, 0.65] 0.44 [0.43, 0.45] 0.20 [0.20, 0.21]
0.52 [0.52, 0.53] 0.39 [0.39, 0.40] 0.13 [0.13, 0.13]
0.35 [0.34, 0.36] 0.13 [0.12, 0.14] 0.23 [0.22, 0.23]

% Indirect
31.3%
25.0%
65.7%

Note. Each row reports a separate model. All models used engagement as the mediator and job satisfaction as the outcome variable. n = participants; k
= observations.
= R-squared of the outcome variable,
= R-squared of the mediator. CI = Confidence Interval. All paths were statistically
significant at p <.001
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Figure 13. Baseline model direct and indirect effects, by predictor

Note. Total bar height is proportional to the total effect size. Black portions of the bar indicate direct effect sizes and gray portions
indicate the indirect effect size. The direct and indirect portions are stacked vertically to show a combined total effect.

Saturated Model
I also estimated a model which included all predictors simultaneously, as depicted
in Figure 14. I allowed the predictors to covary to examine the incremental explanatory
power of each predictor above and beyond the others. Results are shown in Table 9 and
the effect sizes are graphically represented in Figure 15. Overall, the saturated model had
a large total effect (β = 0.82), 26.8% of which was mediated by engagement. The job and
social predictors had similar total effects (β = 0.37 and 0.34, respectively), though greatly
differed in their indirect effects. That is, engagement mediated 40.5% of the job path, but
only 5.8% of the social path. Personality accounts for 13.4% of the saturated model (β =
0.311), with a slightly larger proportion as direct effects (54.5%) than indirect (45.5%).
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Figure 14. Depiction of the 1-1-1 saturated model

Note. Multilevel notation adapted from Krull and MacKinnon (2001). For simplicity, the direct paths from Job and
Personality to the Outcome is not shown.
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Table 9. Saturated multilevel mediation model: Within-person effects
Model
n (k)
Standardized Regression Coefficient [95% CI]
Predictor
thousands
Total
Direct
Indirect
Saturated Model
169 (261)
.53
.39
0.82 [0.82, 0.83] 0.60 [0.60, 0.61] 0.22 [0.21, 0.23]
Job
0.37 [0.37, 0.38] 0.23 [0.22, 0.24] 0.15 [0.14, 0.15]
Social
0.34 [0.33, 0.35] 0.32 [0.31, 0.33] 0.02 [0.02, 0.02]
Personality
0.11 [0.10, 0.12] 0.06 [0.05, 0.06] 0.05 [0.05, 0.06]
Note. Each row reports a separate model. All models used engagement as the mediator and job satisfaction as the outcome variable. n = participants; k = observations.
of the outcome variable,
= R-squared of the mediator. CI = confidence interval. All paths were statistically significant at p <.001
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Figure 15. Saturated model direct and indirect effects, by predictor

Note. Total bar height is proportional to the total effect size. Black portions of the bar indicate direct effect sizes and gray portions
indicate the indirect effect size. The direct and indirect portions are stacked vertically to show a combined total effect.

Model Comparison
For ease of comparison, all model results are included in Table 10 and the effect
sizes are visually compared in Figure 16. The total effect of the job predictor dropped
42.2% from β = 0.64 in the baseline model to β = .37 in the saturated model. Social’s
total effect dropped 34.6% from β = 0.52 to β = 0.34, while the effect of personality
dropped 68.6% from β = 0.35 to β = 0.11. The change in R2 in the outcome and
mediating variables is also worth noting, since the saturated model had only slightly
higher values than the max values found in the baseline models. The baseline social
model had

= .50, only .03 less than the saturated model of

= .53. A similar

change was observed in the mediating variable, but for the Job predictor. The saturated
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model had

= .39, an increase of only .03 from the Job baseline model of

.36.
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Table 10. Baseline vs saturated model: Within-person effects
Model
n (k)
Standardized Regression Coefficient [95% CI]
Predictor
thousands
Total
Direct
Indirect
Job (baseline)
170 (264)
.43
.36
0.64 [0.64, 0.65] 0.44 [0.43, 0.45] 0.20 [0.20, 0.21]
Social (baseline)
169 (261)
.50
.17
0.52 [0.52, 0.53] 0.39 [0.39, 0.40] 0.13 [0.13, 0.13]
Personality (baseline)
170 (264)
.33
.10
0.35 [0.34, 0.36] 0.13 [0.12, 0.14] 0.23 [0.22, 0.23]
Saturated Model
Job
Social
Personality

169 (261)

.53

.39

0.82 [0.82, 0.83]
0.37 [0.37, 0.38]
0.34 [0.33, 0.35]
0.11 [0.10, 0.12]

0.60 [0.60, 0.61]
0.23 [0.22, 0.24]
0.32 [0.31, 0.33]
0.06 [0.05, 0.06]

0.22 [0.21, 0.23]
0.15 [0.14, 0.15]
0.02 [0.02, 0.02]
0.05 [0.05, 0.06]

% Indirect
31.3%
25.0%
65.7%
26.8%
40.5%
5.8%
45.5%

Note. The top three rows are separate models, while the saturated model contains four rows. All models used engagement as the mediator and job satisfaction as the outcome variable. n =
participants; k = observations.
= R-squared of the outcome variable,
= R-squared of the mediator. CI = confidence interval. All paths were statistically significant at p <.001
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Figure 16. Comparing direct and indirect effects, by predictor and model

Note. Total bar height is proportional to the total effect size. Black portions of the bar indicate direct effect sizes and gray portions
indicate the indirect effect size. The direct and indirect portions are stacked vertically to show a combined total effect.
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CHAPTER IV
Discussion
This research was designed to deliver insights for both academics and
practitioners. The statistical analysis suggests that enriched jobs and strong employeremployee relationships are important facilitators of job satisfaction. The personality of an
individual also appears to have a statistically significant – though relatively weak –
effect. The role of engagement varied across paths, such that it mediated over 40% of the
effect from job characteristics and personality but less than 6% from social quality.
I will first address the more theoretical aspects of this study and discuss how it
supports or contradicts past findings. Then I will discuss the implications for those
actively managing the workforce, either as managers, senior leaders, or consultants.
Finally, I will conclude with a frank review of this study’s limitations in the hope that
subsequent research can be even more credible and trustworthy.
Research Implications
As an exploratory study, there were no stated hypotheses to accept or reject, but
the findings support and extend much of the prior research on employee engagement.
Importantly, the findings corroborate previous findings that engagement partially
mediates the relationship between job characteristics and job satisfaction (Saks, 2006,
2019). The Saks (2006, 2019) studies share similar goals with this study, but utilized the
same dataset from 102 participants in both studies. Overall, this study offers a conclusion
similar to Saks’ engagement research.
Results from a meta-analysis also indicated significant effect sizes for social and
personality factors, such as perceptions of leadership and positive affect. The Christian et
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al. (2011) meta-analysis found significant bivariate correlations between engagement, job
characteristics, and performance outcomes, but reported null findings about engagement
mediating autonomy and feedback’s relationship to performance. Similarly, personality
factors enjoyed a robust effect size in their study but offered very little unique
explanatory power in this study. This can be mostly explained by the research design and
outcome variables within our respective studies. That is, our studies predicted different
effects. The Christian et al. meta-analysis did include job satisfaction in some elements,
but only to confirm that engagement is distinct from (and has predictive validity beyond)
job attitudes. Had they modeled satisfaction as an outcome, our studies would be nearly
identical. Additionally, Christian et al. (2011) cautioned against managers trying to hire
those “predisposed to engagement” (p. 124) by suggesting that “employees can only be as
engaged as the work itself allows” (p. 124). Our positions are aligned on this issue, such
that managers adopt a sense of responsibility for creating a work environment which
enables engagement to flourish. An analogy can be made to gardening, whereby
gardeners work to ensure the conditions around each seed allow for growth rather than
expecting seeds to grow regardless of their surroundings.
Workforce Implications
There are two major implications for organizational management. First,
practitioners should integrate job design and social factors into their engagement
interventions. Second, personality factors have a relatively small role for increasing
engagement and its benefits. I will discuss each of these in more detail, here.
Job and social factors had practically equivalent effect sizes for predicting job
satisfaction, though they operated through different psychological mechanisms. This
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suggests that they contribute non-redundant benefits, and so it would behoove managers
to consider the factors jointly rather than independently. That is, interventions
emphasizing only one factor may not be as effective as those targeting multiple.
The second implication is that personality factors should have a relatively
minimal role for interventions designed to increase engagement and its benefits. While
this research observed a moderate effect size when personality factors were isolated from
the other predictors, nearly 70% of the effect disappeared when job and social factors
were included. In the perennial “nature vs nurture” debate among social scientists, these
results strongly favor a “nurture” perspective. As such, when managers want to increase
job satisfaction, interventions targeting the job or social factors for incumbent employees
are more likely to be effective than interventions targeting the hiring process.
Limitations
Despite the large sample size, the findings and implications are limited by several
important factors. First and foremost, this study did not experimentally manipulate any of
the putatively causal variables. Though the intention of this study is to enhance our
understanding of what may be causing engagement, no amount of statistical wizardry will
overcome the lack of controlled manipulation of a representative sample in randomly
assigned groups (Shadish et al., 2002; Stone-Romero & Rosopa, 2011). While the model
assumptions are reasonable and supported by prior research, the research methods
employed are incapable of disconfirming the causal directionality. Similarly, this research
may be limited by misspecifying the mode and causal directionality of the analyzed
variables. That is, some variables may have a moderating effect in reality, but were
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modeled as an antecedent. Another limitation is the construct validity and domain
coverage of the variables.
As an exploratory study, the survey items were not generated specifically for this
research. Critically, this likely means that there is only partial domain coverage of the
focal constructs. For instance, only two of the five job characteristics were represented in
this study, and some missing variables are known predictors of engagement (e.g., skill
variety; Christian et al., 2011; Saks, 2019). Similarly, there is compelling evidence to
distinguish between work engagement and organizational engagement (Saks, 2006),
which was not done in this study. Indeed, some might argue that items within the job
satisfaction and social scales (particularly the leadership factor) are better aligned with
the concepts of organizational rather than work engagement (Guest, 2014).
Relatedly, there are numerous expected outcomes of engagement (e.g., turnover,
task performance) yet only one was justifiably represented in these models. I expect that
different effect sizes would be observed in a model with a larger coverage of the outcome
domain, though future studies will need to assess whether the order of variable
magnitudes would remain the same (i.e., whether job design has the largest total effect).
Practitioners and HR companies regularly collecting data on related topics would do well
to ensure they are measuring several outcomes of engagement.
I expect these findings to generalize more broadly than many other engagement
studies. Beyond the especially large sample size, the participants in this study come from
a more heterogenous population than most prior studies. That is, they work across all
departmental functions of companies spanning almost every industry and live in countries
all over the globe (though, disproportionately western and English-speaking). The
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primary limitation on the generalizability of these findings is a sort of voluntary-selection
bias, by which the only companies who paid to provide their employees with access to
this survey necessarily believe that employee welfare and well-being are important
enough to budget for the software and consulting services of the data provider.
There are also statistical limitations to these findings. Participants responded to
each item on a 1-5 Likert type scale, and the data analyzed as if it were a continuous
range. This is commonly accepted within psychological research (especially when items
are aggregated into scales), but results may differ if the data were analyzed as discrete
responses (Chyung et al., 2018). It would be preferable to collect data which is
organically continuous in order to avoid the assumption that the two response types are
equivalent. Further, the response distributions were heavily skewed to the left, and the
item variances may have been limited by range restriction. This can have a downward
bias to correlations and covariances relative to the true scores. Collecting continuous (vs
discrete) data would help mitigate both these problems and might have enabled base-level
score transformations (e.g., root, log) that eliminated the need for the more complex
robust estimation methods I used.
Conclusion
Altogether, this study provides relevant and practical insights to the potential
causes and role of employee engagement. It analyzed the role of the constructs
contributed by prominent theories and corroborated past support for the relevance of job
characteristics, quality of the employer-employee relationship, and individual personality.
However, it also extended past research by modeling these factors simultaneously and
demonstrating that they are not all equally useful. This leads to several actionable
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insights: (a) enriching jobs and improving the social quality of the employer-employee
relationship are both highly important, (b) the positive effects of an improved social
relationship may not be due to changes in the employee’s work engagement, and (c) the
individual personality of employees was the weakest predictor.
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APPENDIX A – Nobody Agrees
High levels of employee engagement are commonly desired in organizations and
enormous effort is expended by both practitioners and academics alike to foster it (The
Starr Conspiracy, 2016; Vance, 2006). However, depending on the specific articles
examined, the practical applications to enable greater engagement will seem to vary
greatly. This seeming incongruity has not been lost on those pursuing such research, and
a collection of their remarks on the subject is provided below.
“To date, relatively little attention has been paid to concepts that might be
considered [engagement].” (Schaufeli et al., 2002, p. 73)
“To make matters worse, employee engagement has been defined in many
different ways and the definitions and measures often sound like other better known and
established constructs like organizational commitment and organizational citizenship
behavior” (Saks, 2006, p. 601)
“[Like burnout,] engagement is a concept with a sparse and diverse theoretical
and empirically demonstrated nomological net— the relationships among potential
antecedents and consequences of engagement as well as the components of engagement
have not been rigorously conceptualized, much less studied. Indeed, many HR
consultants avoid defining the term, instead referring only to its presumed positive
consequences. At a minimum, the question remains as to whether engagement is a unique
concept or merely a repackaging of other constructs—what Kelley (1927; quoted in
Lubinski, 2004, p. 98) called the ‘Jangle Fallacy.’” (Macey & Schneider, 2008, p. 4)
“Popular press articles and business consultants have claimed that engaged
employees give companies competitive advantages (Corporate Leadership Council, 2006;
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Gallup Management Journal, 2005). However, although scholars have made great strides
over the past decade in identifying correlates of engagement (e.g., Harter, Schmidt, &
Hayes, 2002; Schaufeli & Bakker, 2004), little theory or empirical observation accounts
for the role of engagement as a means through which organizations can create
competitive advantages.” (Rich et al., 2010, p. 617)
“The term employee engagement has gained considerable popularity in the past
20 years yet it remains inconsistently defined and conceptualized. Although much has
been written on the subject, little rigorous academic research has been done.” (Shuck &
Wollard, 2010, p. 89)
“Although seemingly voluminous, most of the existing literature is opinion, rather
than evidence-based scholarship. Without empirical research to rigorously test the
assumptions and implications of employee engagement, and to differentiate it from
related concepts, practitioners are especially vulnerable to positive-sounding
repackagings of workplace issues from burnout to retention to commitment and loyalty.”
(Shuck & Wollard, 2010, p. 91)
“Historically, engagement research has been plagued by inconsistent construct
definitions and operationalizations” (Christian et al., 2011, p. 89)
“Numerous entangled definitions, words, measurements, and frameworks have
been proposed when referring to employee engagement, as well as other engagement
typologies. Consequently, researchers have routinely drawn atheoretical conclusions
about the meaning of employee engagement, limiting the applicability of employee
engagement in theory building and practice.” (Shuck, Osam, et al., 2017, p. 263)
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“…an inordinate amount of research has focused on the empirical application of
engagement leaving the theoretical undergirding of engagement poorly understood and
developed.” (Lee et al., 2020, p. 26)
“Notwithstanding the many documented sources of existing literature, the
interested reader would be hard pressed to find two different authors who used the same
definition, positionality, or even meaning. As a result, the meaning of engagement has
remained unapologetically disconnected throughout its existence. Scholars have routinely
applied varying definitions, frameworks, and terms meant to bring clarity, but
unfortunately, their use has resulted in misunderstanding.” (Shuck, 2020, p. 7)
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APPENDIX B – Scales and Items
The items described in this study are proprietary information and are protected by
law. They are reprinted here with permission from the copyright holder (Limeade, Inc.)
and may not be used or republished without permission.
Table A1. Item text for scales and subscales
Scale/Factor
Text
Job Factors
Autonomy I am able to put into place new and better ways of doing my work.
Autonomy I know how I contribute to the future direction of this
organization.
Autonomy If something isn't going the way I want on my job, I am able to do
something about it.
Feedback I am well-prepared to do my job (e.g., the right training and
information).
Feedback I get the right amount of feedback to be able to do my job
effectively.
Feedback I have at least one person at work who gives me good coaching.
Social Factors
Leadership I have confidence in the leadership of this organization.
Leadership The leaders of this organization inspire me to give 100%
Leadership This organization has high integrity.
Rewards My organization gives the highest rewards to those who contribute
the most.
Rewards My organization promotes those who have really earned it.
Rewards When I exceed performance standards, I am rewarded
appropriately.
Personality Factors
Positive Affect Even when things don't go my way, I am usually able to find
something to appreciate.
Positive Affect I often think that I am very fortunate.
Positive Affect I take the time to appreciate the positive aspects of my life.
Positive Affect Even if I have a really hard day, I take solace in what went right.
Positive Affect I am aware of the positive things that are happening around me.
Positive Affect I take the time to appreciate what others do for me.
Negative Affect In the last month, I have felt really anxious and worried.
Negative Affect I tend to think constantly about all of my troubles.
Negative Affect I am very affected by my negative thoughts.
Negative Affect I have been feeling very hopeless or discouraged in the last month.
Negative Affect I regularly feel panicky.
Negative Affect In the last month, I have felt very down.
Self-Efficacy I feel capable of making things happen in my life.
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Scale/Factor
Text
Self-Efficacy I believe that I can do whatever I set out to do.
Self-Efficacy I am always looking for what is possible.
Self-Efficacy I am motivated to make things happen in my life.
Engagement
At my job, I use my greatest personal strengths.
I identify with my work.
I feel personally engaged in my work.
I am realizing my potential at work.
Job Satisfaction
I am committed to this organization.
I would recommend this organization to my friend as a great place
to work.
Overall, I like my job.
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APPENDIX C – Between-Person Model Results
While this study focused on the within-person results to better understand the mechanisms that may influence whether and how
individuals could become more engaged, the statistical methods also estimated the between-person effects. That is, the models also
explain why one individual may be more or less engaged than another. Interestingly, personality had insignificant direct effects in both
the models, based on zero being included in the 95% confidence intervals.
Table A2. Baseline vs saturated model: Between-person effects
Model
Predictor
Job (baseline)
Social (baseline)
Personality (baseline)

n (k)
thousands
170 (264)
169 (261)
170 (264)

.71
.79
.61

.68
.34
.40

Saturated Model
Job
Social
Personality

169 (261)

.80

.71

Standardized Regression Coefficient [95% CI]
Total
Direct
Indirect
0.90 [0.87, 0.93]
0.61 [0.54, 0.68]
0.29 [0.23, 0.35]
0.65 [0.63, 0.68]
0.43 [0.40, 0.46]
0.22 [0.20, 0.24]
0.55 [0.51, 0.59]
0.01 [-0.04, 0.06]
0.54 [0.49, 0.58]
0.90 [0.87, 0.93]
0.49 [0.42, 0.56]
0.35 [0.31, 0.39]
0.06 [0.02, 0.11]

0.48 [0.40, 0.55]
0.11 [0.02, 0.21]
0.39 [0.35, 0.44]
-0.03 [-0.07, 0.01]

0.43 [0.36, 0.49]
0.38 [0.31, 0.45]
-0.05 [-0.07, -0.02]
0.09 [0.07, 0.12]

% Indirect
32.2%
33.8%
98.1%
47.8%
77.6%
-14.3%
150%

Note. The top three rows are separate models, while the saturated model contains four rows. All models used engagement as the mediator and job satisfaction as the outcome variable. n = participants; k =
observations.
= R-squared of the outcome variable,
= R-squared of the mediator. CI = confidence interval.
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APPENDIX D – R Code
This is the R code used to create the lavaan saturated multilevel mediation model.
It was developed with the guidance of the lavaan manual (Rosseel, n.d., 2012) and
discussion in the lavaan Google group. All analysis was done with the R programming
language (v4.1.2) and in the RStudio integrated development environment (v 2021.09.1
Build 372).
library(semPlot)
library(lavaan)
Jobs_Social_Person_MLM <- '
level: 1
# Outcome regressed on mediator and all predictors
Satisfaction_total ~ bw*Engaged_total + cp1w*Jobs_total +
cp2w*Social_total + cp3w*Person_total
# Mediator regressed on all predictors
Engaged_total ~ a1w*Jobs_total + a2w*Social_total +
a3w*Person_total
# Allowing predictors to covary
Jobs_total ~~ Social_total
Jobs_total ~~ Person_total
Social_total ~~ Person_total
level: 2
# Outcome regressed on mediator and all predictors
Satisfaction_total ~ bb*Engaged_total + cp1b*Jobs_total +
cp2b*Social_total + cp3b*Person_total
# Mediator regressed on all predictors
Engaged_total ~ a1b*Jobs_total + a2b*Social_total +
a3b*Person_total
# Allowing predictors to covary
Jobs_total ~~ Social_total
Jobs_total ~~ Person_total
Social_total ~~ Person_total
# Asking lavaan to report within-person (level 1) paths
job_ide_w := (a1w*bw)
job_de_w := cp1w
job_te_w := cp1w + (a1w*bw)
soc_ide_w := (a2w*bw)
soc_de_w := cp2w
soc_te_w := cp2w + (a2w*bw)
per_ide_w := (a3w*bw)
per_de_w := cp3w
per_te_w := cp3w + (a3w*bw)
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all_ide_w := (a1w*bw) + (a2w*bw) + (a3w*bw)
all_de_w := cp1w + cp2w + cp3w
all_te_w := (cp1w + cp2w + cp3w) + ((a1w*bw) + (a2w*bw) + (a3w*bw))
# Asking lavaan to report within-person (level 2) paths
job_ide_b := (a1b*bb)
job_de_b := cp1b
job_te_b := cp1b + (a1b*bb)
soc_ide_b := (a2b*bb)
soc_de_b := cp2b
soc_te_b := cp2b + (a2b*bb)
per_ide_b := (a3b*bb)
per_de_b := cp3b
per_te_b := cp3b + (a3b*bb)
all_ide_b := (a1b*bb) + (a2b*bb) + (a3b*bb)
all_de_b := cp1b + cp2b + cp3b
all_te_b := (cp1b + cp2b + cp3b) + ((a1b*bb) + (a2b*bb) + (a3b*bb))
'
# Construct the model
Jobs_Social_Person_fit <- lavaan::sem(model = Jobs_Social_Person_MLM,
data = mlsampScale,
estimator = "MLR",
se = "robust.huber.white",
test="yuan.bentler",
cluster = 'employee_id')
# Store the model results
job_soc_per_sum <- summary(Jobs_Social_Person_fit,
standardized = TRUE, #standardized effects
rsq = TRUE, #ask for r-squared values
ci = TRUE) #report confidence intervals
# Print model results
job_soc_per_sum
#Plot theoretical model and effects
lavaanPlot::lavaanPlot(model = Jobs_Social_Person_fit,
coefs = TRUE)
semPaths(semPlotModel_lavaanModel(object = Jobs_Social_Person_MLM),
style = "OpenMx",
layout = "tree2",
intercepts = TRUE,
residuals = FALSE,
subScale = .3,
layoutSplit = TRUE,
reorder = TRUE
)
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